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ABSTRACT

This thesis analyzes the implications of academic setback for retention, perfor-

mance, and training costs using extracts fr)m the Enlisted Training and Tracking

(TRAINTRACK) File, Special Cohort Accession and Continuer (DSCAC) Files,

and Navy Enlisted Classification Tracking (NECTRACK) File. The proportion of

A-school graduates who were and were not setback was compared for different men-

tal categories and high school diploma status. Academic setbacks were promoted at

lower rates than non-setbacks for all mental categories. The implication for training

costs are ambiguous because the cost data and the setback data are incompatible.
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I. INTRODUCTION

Initial skill training for enlisted personnel at Navy A-schools must foster pro-

fessional development and contribute directly to overall mission accomplishment.

This task has become more complex in the wake of budgetary cuts and reduced

manpower levels. In an effort to maintain the quality of A-school instruction under

these conditions, the Navy has been studying all aspects of the A-school environ-

ment.

Navy A-schools provide initial rate training to enlisted personnel. The major-

ity of students reporting for A-school instruction do so immediately upon completion

of recruit training. Others report from various Navy commands as a result of enlist-

ment guarantees, rating conversions, or recommendations from commanding officers.

Selection criteria and length of inst ruction (pipeline lengths) vary between A-schools

(See Appendix A). Successful completion of A-school training is designed to lead

to attainment of a gener-.1 service rating, to satisfy mandatory Training Manual

(TRAMAN) requirements for advancement to petty officer third class, and to pro-

vide graduates the necessary skill and knowledge required to function effectively in

future assignments. [Ref. l:p. A-6]

Chief of Naval Technical Training (CNTECIITRA) Instruction 1540.39C, At-

trition and Setback Policy, Monitoring, and Reportiing Procedures, states that:

Student attritions and setbacks are expensive actions which reduce our capa-
bility to provide enough well-trained and highly-motivated sailors to the Fleet.
Administrative and management procedures must be carefully designed, judi-
ciously applied, and conscientiously monitoA.(1 to ensure that each setback or
attrite is fully justified. [Ref. 2:1). 1]



A-school setbacks are classified as either non-academic or academic. Non-

academic setbacks result when training is interrupted for reasons such as emergency

leave or hospitalization. Academic setbacks are given to students who are failing to

achieve course learning objectives on schedule, provided that other forms of reme-

diation such as extra study, tutoring, or counseling have been exhausted, and that

it is clear that an academic setback is in the best interest of both the student and

the Navy. [Ref. 3:p. 1]

The decision to allow a setback is made by an A-school's commanding officer

based on the recommendation of an Academic Review Board (ARB). The ARB

consists of officer and enlisted instructional and supervisory personnel, classroom

and learning center instructors, and education or training specialists. [Ref. 4:p. 7].

The ARB reviews a student's performance and interviews him to assess his chances

of completing the training. If the board decides that sufficient ability and motivation

for graduation exist, it can recommend that the student be setback (normally not

to exceed 25 percent of the total course length) rather than expelled.

Setback rates for each A-school pipeline are monitored at all command levels

in order to detect significant changes and to take corrective action if necessary. Set-

back rate reference points, known as Upper Management Limits (UML), have been

established for each A-school by the Chief of Naval Education and Training (CNET).

These limits are not desired levels of setback, but rather a means of recognizing sig-

nificant trends. A 12-month moving average of actual setback rates is compared to

the UML, and if actual rates vary from the UNIL by more than the pre-determined

tolerances given in Table 1.1, the UN.I is reviewed for possible adjustment.

For the purpose of this thesis,. student quality is defined by different combi-

nations of two criteria, mental category and ,(It(cational attainment. Mental cate-

gory is determined by an individual's score on the Armed Forces Qualification Test



TABLE 1.1: ACADEMIC SETBACK UPPER MANAGEMENT LIM-
ITS (UML)

UML VI\I, vs. 12 Month Actual
Tolerance Limit

I to 5 percent ±2 percent

6 to 10 percent ±3 percent

11 to 15 percent +I percent

16 percent or more ±5 percent

Source: CNTECHTRA Instruction 1540.39C

(AFQT). The AFQT is an "aptitude composite, ..'hichl consists of the Word Knowl-

edge, Paragraph Comprehension. Arilinnetic ica,¢oinig. and Numerical Operations

subtests from the Armed Services Vocal ioiial ..\pt itude Battery.

The Navy targets mental category 1, II and Ilia individuals in its recruiting

effort. However, because the militarvs at] all-volunteer force, it must compete

with other employers for recruits. Ii order to icet recruitment goals, the Navy

has to strike a balance between lower education and aptitude standards for basic

enlistment, and separate (and often higher) siandards for assignment to A-schools.

[Ref. 5:p. 118]

Studies have shown that high school gradual ion. while not necessarily a mea-

sure of intellectual capacity or apt it ude. iq ucfiil in predicting an individual's adapt-

ability to military life; non-high school graduat, , are iearly twice as likely not to

complete their first three years of cidisent [lnv 'f. 5:p. 25] Educational attain-

ment falls into one of two calcg-toie: itirlii .1\ \, l' uceived regular high school

3



TABLE 1.2: MINIMUM APTITUDE STANDARDS FOR ENLIST-
MENT

GED recipient 31

Non-high school graduate 3S

Source: [Eitelberg, Mark J., Mlanpower for M\ilitary Occupations]

diplomas (NSDG) and those whio dlidl nol ( \O.Nl l1)). The first group includes

recipients of General Edic.it ioital l)evelopmuit ( Iicertificates of high school

equivalency The latter group Includes non-giaduates aud recipients of certificates

of attendance or completioin of occupational programis. The Navy uses educational

attainment, weighted combinat ions of ASY\ B siibtests ("aptitude composites"),

and mental categories in screcing recruits for ottli tmiit and assigning them to A-

schools. Mlinimum ant It uole st a nla rds for vii list ieut inI tlie Navy are shown in Table

1.2, while "aptitude composite" si anda rds for .\-,lioolk c~aniined in this study are

contained in Appendix A.

This thesis examines the retent ion, pi-foitiaitce. and training costs associ-

ated with Navy A-school graduate, who \verC gjVeiI academic setbacks during their

A-school training. Retent ion i5 ntiisn red h\ Icit: Ii of svvre after A-school train-

ing, and performnance by rate of advaiicnt ii iiL UT uiaitliug costs are analyzed

using cost data maintained by the Naval 1Ed(iucatl woitad Training Program Mlanage-

rnent. Support Activity (NETI1.NMS.-). IThe sn idy is restricted to individuals from



the following ratings: AE, BT, GSM, lIT, MS, RM, and YN ratings. These ratings

have diverse "aptidude composite" selection criteria and were recommended by staff

members from the office of the Chief of Naval Technical Training (CNTT) to facil-

itate a comparison of students with different abilities (measured by quality type).

[Ref. 6:p. 2)

Academic setbacks have been used in Navy schools to decrease attrition and

enhance student academic progress by giving individuals more time to complete

their trai- :.,g. While the additional time required for student setbacks does not

guarantee graduation, it does result in increased training costs for the Navy. One

question is whether any resulting performance and retention improvements outweigh

the costs. Other research questions are whether rctention and promotion rates differ

for A-school graduates who were academically setback. and what costs associated

with A-school training are affected by academic setbhacks.



II. LITERATURE REVIEW

In order to analyze the effectiveness or benefit of a policy, one must first

determine how that policy's success is to be measured, and then select an evalu-

ation technique that can accurately relate this measurement to the costs required

to achieve it. For the policy of academic setback, this means first determining the

differences in success between A-school graduates who were setback and those who

were not, and then evaluating how much these differences cost the Navy.

A. MEASURING SUCCESS

Research on measuring academic performance and linking this performance to

adult achievement has historically concentrated on graduates of civilian institutions.

Dr. Robert D. Bretz, Jr. of Cornell University employed meta-analytic techniques

to review 50 previously published studies (conducted between 1917 and 1983) on

the relationship between college grade point average (CPA) and various measures of

adult achievement such as salary, tenure, and job satisfaction. Bretz concluded that

no GPA-occupational success relationship existed. [Ref. 7:p. 1] He offered three

principal explanations for his findings:

" course content and difficulty vary significantly between schools, as well as

within them

* extracurricular activities, while often contributing to a lower CPA, .can spawn

desirable attributes such as leadership, motivation, or a strong work ethic

" CPA is too subject- and situation-specific and not a measure of general intel-

ligence [Ref. 7:pp. 19-20).

6



Bretz's findings agreed with those of Alice M. Nelson of the U.S. Civil Service

Commission. In her report, Nelson concluded:

a simple and direct application of grade point average, class standing, or sim-
ilar academic achievement measures has little merit in valid and job-related
selection systems. [Ref. S:p. 25]

Citing the importance of demographic and behavioral indicators, as well as the

complexity of the academic achievement-job success relationship itself, she stressed

that grades should only be viewed as one "clue, requiring support from other clues."

[Ref. 8:p. 26]

Although education is related to training, the two are not the same. In a 1985

study on military training. Jesse Orlansky of the Institute for Defense Analyses ana-

lyzed the differences between training ald educat lon. These differences, summarized

in Figure 2.1 related more to policy and maiiagcnicnt issues than to subject matter,

methods of instruction, or the nature of students. JRef. 9 :p. 3]

For measuring A-school performance, the closest proxy to GPA in the Navy is

graduation status (including academic setback), while occupational success in the

Navy is best measured by retention and performance. Using only these measures

can produce biased results because retention and performance are also affected by

mental category and educational attainment. However, while not all-inclusive, these

measures are accessible and important to the Navy. Other inputs such as evaluation

reports have limited accessibility and, like GPA, are too subjective and do not

indicate general intelligence.

Martha E. Sheills of the Center for Naval Analysis (CNA) examined the re-

lationship between A-school attrition and Navy attrition by comparing retention

and promotion rates for individuals who passed and did not pass A-school training.

while allowing for differences in mental calegory anid high school diploma status.



Characteristic Training Education

Type of Institution Military Scrviccs/ Schools/Colleges
Industry

Types of Courses Linked to jobs Linhed to careers

Course Length Days to years Semester

School Day Full day Partial day

Pay and Allowances Students reimbursed Not provided

Costs of Instruction Institution pays Students pay

Finding a Job After Institution ass-ignls No obligation
a Course graduates to job

Benefits:
Completing a course Institlitioll and Only student

student benefit benefits

Saving student time School benefits: No benefit to
job benefits school (potential
(earlier produclivit1v) loss if school

reimbursed on basis
of student-days in
residence)

Increasing student No benefit to No benefit to
achievement at school school except for school except

prestige; job benefits prestige; student benefits
if school achieveint if better job follows
transfers

Figure 2.1: Distinctions Between Training and Education

Source: [Orlansky, Jesse, The Cost-Effectiveness of Military Training]



The CNA study concluded that high school graduates in the higher mental

categories were more likely to complete technical A-schools and earn promotions,

and that regardless of mental category or A-school success, those without high school

degrees had higher attrition and lower promotion rates. It also found that a strong

connection between academic failure in A-school and Navy attrition could not be

supported. [Ref.6:p. 37]

All of the aforementioned studies strongly suggest that demographic and be-

havioral variables such as educational attainment, mental category, and motivation,

have greater impact on retention and pi-onolion outcomes than academic perfor-

mance, and that A-school performance (including academic setback) is not a valid

or reliable predictor of future retention and performance outcomes.

B. THE COST OF SUCCESS

Only after understanding the academic setback-occupational success relation-

ship can the relationship between a-school training costs and academic setback be

explored. The information necessary to examine A-school training costs is located in

the Naval Education Training Command (NAVEDTRACOM) Recruit/Specialized

Skill Cost to Train records. "Cost to train" represents the NAVEDTRACOM costs

and Navy military pay and allowances incurred for training during a fiscal year in

which both course production data and resource (obligation) data are obtained. It

is the actual calculated costs for resources which are directly or indirectly chargeable

to NAVEDTRACOM training. [Ref. 10:Encl. 2] Figure 2.2 identifies items included

in NAVEDTRACOM cost to train.

For education, the relationship betwcc success and cost has traditionally

been examined using either cost-benefit analysis (CBA) or cost-effectiveness analy-

sis (CEA). The use of CBA models by training managers is rare. Among the most



TYPE OF COST DESCRIPTION

Instructional Costs Costs of conducting training
including pay and allowances
for instructional personnel,
contract instructors, and
training equipment maintenance.

Overhead Costs Indirect costs of conducting training
including supplies. materials, TAD,
curriculum dc\''opment , and ADP.

Direc:t Student Costs Pay and allowances of the
students i training.

Base Support (_'osts Costs of the support provided
to the training activity by a
NAVEDTRACOM activity such as
comptroller. security police, and M\VR.

Functional Command The costs for the managerial support
Support Costs provided to the training activity

by the functional command.

Figure 2.1: NAVEDTRACOM Cost to Train Items
Source: [Analysis and Costing Division, NETPMSA]
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frequent reasons given for not using CBA are the difficulty in quantifying the ben-

efits of training, and the inability to separate training's role from other factors in

performance improvement. [Ref. I l:p. 60 The use of CEA models requires the

development of comprehensive cost elemcnt structures. Such a cost element struc-

ture has been developed for military training by Mark Knapp and Jesse Orlansky

of the Institute for Defense Analyses. It is a highly detailed breakdown of the func-

tional elements of cost that constitute life-cycle costs of military training programs,

courses, and devices. [Ref. 12 :)p. 3,8]

Unfortunately, neither of these two evaluative techniques can be used in this

thesis. CBA cannot be used because evidence of the influence of academic setback

on performance and retention must exist before attempts to quantify it can be

undertaken. In order to use CEA or Knapp and Orlansky's cost element structure,

data must be accessible. detailed. and cover a sufficient period of time. The majority

of accessible A-school cost data are too hioldly aggrcated and inconsistent to be

suitable for CEA.

Standardized cost data for A-school training conducted prior to fiscal 1986

are not available. Beginning in fiscal 1990. a change in costing methodology was

implemented whereby training costs originate at the course level, rather than being

prorated from the department level to the course level. [Ref. 10:p. 1] Therefore, in-

cluding post-fiscal 19S5 cost data in an analysis of academic setbacks which occurred

between fiscal 1981 and 198.1 is extremely coinplex.

Even with limited cost data, the relationship between A-school training costs

and academic setback can be probed. This is accomplished by identifying cost

elements of A-school training which are af-ced by academic setback, and then

exploring the magnitude of this effect I c(mlmaring changes in setback rates to

changes in training costs for Navv A-s loo,.

II



III. METHODOLOGY

The success of A-school graduates is measured by identifying students to be

used in the sample, establishing their graduation and academic setback status, and

tracking their retention and performance outcomes over the years following A-school

graduation. The information required to accomplish these steps are the individual's

training performance at A-school, and his subsequent promotion and retention his-

tory. This information was obtained by merging (using social security numbers)

selected A-school training performance data from the Enlisted Training and Track-

ing (TRAINTRACK) File, selected promotion and retention data from the Special

Cohort Accession and Continuer (DSCAC) Files, and selected biographical data

from the Navy Enlisted Classification Tracking (NECTRACK) File. The resulting

data set contained information on an individual's A-school training performance,

demographics, and promotions, as well as the (late he left the service. After the

data sets were merged, social security numbers were deleted to ensure compliance

with Privacy Act requirements.

TRAINTRACK data, obtained from the Navy Personnel Research and De-

velopment Center, document every enlisted person's training history. The TRAIN-

TRACK data set contains records of training conducted at schools that report to the

Navy Integrated Resources and Administ ral ion Sysem (NITRAS). Navy A-schools

submit training reports to NITRAS. [Ref. 13:p. 1] DSCAC data are maintained

by the Defense Manpower Data Center. This file is a career-tracking file which

follows active duty enlisted personnel froim te lime they enter the Navy to the

time they separate. NECTRACK data are derived from the Enlisted Master File

12



TABLE 3.1: SELECTED RATING PIPELINES AND CORRESPOND-
ING CDPS FOR FISCAL 1980-1984, Source: [NETPMSA]

Rating Course Data Processing Codes

AE 6218 6235 6515
BT 6260 6486 6-1S9
GSM 60GB 606Y 62011 65-13 6544

6545 8562 8563 S56-t 8565
HT 6106 6119 6120 6:3:39 6.517
MS 6125
RN1 6144 6350 6352 63S0 6:381
YN 60.57

at the Navy Military Personnel Command and contain demographic information on

enlisted personnel.

The first step in building the fiial data set was to select from TRAINTRACK

individuals who received instruction bCtweeii l'iscal 19S] and 1984 in any course

associated with one of seven A-schools. Table 3.1 identifies the seven applicable

A-schools and associated courses (CDPs) for their specific training pipelines. This

five year window provided for a sufficient tiw for tracking careers. This step was

accomplished using the TRAINTRACK elements CDP and FY to define pipeline

and time period constraints, respectively. Figiire 3.1 explains which data elements

from TRAINTRACK were used.

CNET and CNTECIITRA determine the sequence of courses taken by stu-

dents going to A-schools upon completion of initial military training. As detailed

in Appendix B, all but seven of the 28 conrs('s contained in Table 3.2 have been

deactivated (changed. consolidatcd, or eliimiated). Because of the fluid nature of

1:3



Lienmei Description

FY As-of dlate fiscal year. A 2-position numeric field
indlicating the fiscal y'ear an individual was
undergoing training.

(DIP Course data pi-ocessing code. A unique 4-position
alp~hanumleric code that idecntifies each course at
a part icul ar. training activity.

S D.\TY Start clate. The .5-digit Julian date on which
the student actually began class.

ADAT Actual graduation date. The 5-digit Julian date
of the individual's act ual graduation.

.\SI:1 Cademic -e aks. A 2-position number indicating the

of;d mm tber of ijca(I.'nilc set hacks the student incur~'ed
111 111 ins parr tlar. (omrl-s ((D]P).

SW( St tdent action code. A 3-character code indicating
the final SAC that occurred for- the student prior to
transfer or discharge.

Figure 3.1: Essential Elemients in TRAINTRACK Data Set
Source: [Nakada, Milczersky, Wolfgang, and N'%ax, "Enlisted Training

Tracking, File (TRAINTRACK)"]



TABLE 3.2: AFQT CATEGORIES

AFQT AFQT Level of
Category Percentile Score Trainability

I 93-99 Well above average
II 65-92 Above average

liA 50-64 Average
IIIB 31-49 Average
IV 10-30 Below Average
V 1-9 Well below average

Source: [Eitelberg, Mark J. Manpouer for Military Occupations]

A-school courses. Fiscal 1980 CDPs were included in defining rating pipelines to

ensure all relevant instruction was included in the final data set.

The DSCAC data elements used to track post-graduation retention and pro-

motion status, as well as NECTRACK elements used to identify an individual's

mental category and educational attainment, are listed in Figure 3.2. AFQT per-

cent iles wcre grouped, and these groupings designated mental categories I, II, liA,

IIB. IV, or V. These grcipings appear in Table 3.2.

Using release 5.18 of the Statistical Analysis System (SAS) software, programs

were developed which accomplished the following for each of the seven ratings:

* identified A-school graduates

* groiipcd A-school graduates by mental category and educational attainment

* differientiated between those graduates who were setback and those who were

not

15



DSCAC Description

PYGD Paygrade. A 2-position numeric code that
indicates an individual's paygrade.

DCPG Date of current paygrade. A
4-posit ion numeric field (YYMMI).

DLE Date of latest enlistment (NWYMM).

DOS Date of separation (YYMMN).

NECTRACE Description

A FQT A FQT Fscoc. A\ 2-position number which
indirates Ilw score allainiccl on the AFQT by the
SCIV ICC 1iflfl l)C.

CERT Education certification. A unique 1-position
character that indicates the highest
educational certificate attained.

Figure 3.2: Essential Elements of DSCAC and NECTRACK Data Sets
Source: [Nakada, Milczersky, Wolfgang, and WVax, "Enlisted Training

Tracking File (TRAINTRACK))

16(



*determnined retention status at 30-, 45-, and 60-months of service

*determiined promotion status at 30-, 45-, and 60-months of service

Finally. separate retention and promiotioni rates were calculated for all graduates,

gradulat es whoi were sellhack, and graduates who were not 2ptback. These propor-

tiolls \\Cc thll testedc for statistical significance at the .05 level by using a test for

conipan ugn two relative frequencies j), and fj where

NVIet( eIII an I;, ale thle Sa mpl '170 seOf eaChI groul) andz is the standard normal

[liel. 15 1)1).3-13



IV. DATA ANALYSIS

A. THE SAMPLE

The sample is comprised of 27,010 individuals who graduated from one of seven

A-school training pipelines between Fiscal 1981 and 1984, and who commenced this

training within two years of entering the Navy. This criteria limits the sample to

new recruits who have completed their basic military training (including any travel

or minor delays), and eliminates the inclusion of fleet returnees to A-schoolr.

The sample breaks down into quality groups shown in Table 4.1 Mental cat-

egories I and 11 were combined in order to gel large enough sample sizes, while

categories IV and V were excluded under the NONIISDG heading because mini-

mum aptitude standards for enlitmient (Table 1.2) resulted in sample sizes that

were too small. The distribution of A-school graduates contained in Table 4.1 re-

flects the Navy's history of recruiting individuals from mental categories I, II, and

ILIA. Eighty-seven percent (21,908 IISDGs anid 1609 NONttSDGs) of the sample

fell under these mental categories.

Table 4.2 shows the distribution of A-school graduates who received academic

setbacks (ASBs) by quality type. The aggregate data in the last column show that

7.2 percent of all A-school graduates in the sample experienced academic setback

during their training. Hfolding educational attainnieitt constant, the proportion of

setbacks increased for lower mental categoric,,. hlolding mental category constant,

setback proportions by educational attainnietit were not statistically different at the

.05 level.



TABLE 4.1: DISTRIBUTION AND PERCENTAGE OF A-SCHOOL
GRADUATES (FISCAL 1981-1984)

MenUd

Zdawbw Caugar AR 37 SM F17 Ks RM YN TOWa

ESDG /0 142 96 13 97 so 6.0 3 0.2 6 0.6 54 Le 4 04 403 4.9

MA 142 141 106 14.3 27 11.0 7 06 11 1.1 114 12.1 7 09 414 7.1

Th 119 187 215 22.3 13 154 10 09 75 2.9 211 12.6 12 1.5 66 64

IV/V 34 227 130 202 3 11 1 3 1.5 34 4.7 N 12.5 1 0.4 306 107

Sbta. 437 135 596 155 93 78 23 06 127 2.4 477 10.5 24 04 1777 7.2

HOHESDG 1I/ D 25 12.1 7 75 0 00 S 2.3 0 0.0 14 12.7 0 00 49 6.0

17 12.8 3 2.4 0 01 7 4.9 4 1.8 21 19.8 1 I' 53 68

am 12 20.3 4 4.6 0 00 4 48 6 3.3 37 28.5 2 5.3 67 104

subww 54 136 14 4.6 0 0.0 14 3.9 12 19 72 20.8 3 1.5 149 75

Total 491 135 610 147 9 78 37 09 139 2.4 549 11.2 27 09 194 72

Source: Derived from TRAINTRACK, DSCAC, and NECTRACK Data
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TABLE 4.2: DISTRIBUTION AND PERCENTAGE OF A-SCHOOL
GRADUATES WITH ACADEMIC SETBACKS (FISCAL 1981-1984)

du"am Cusory A ]IT GSM T US_ Ri YN T
"
o

-
.

EDG I/1n 1481 40.8 1497 860 831 97 1347 s22 891 16.3 1130 23.1 1038 33.2 6215 304

MA NO 26.4 742 17.9 24 20.6 1160 27.9 997 17.1 0" 19.3 797 26.4 5SAW 21.7

fl 638 17.6 666 23.2 62 69 1103 26.4 2M4 43.7 1660 34.5 616 26.0 733 290

IV I V 160 4.1 64 18.5 27 2.3 206 4.9 7 13.0 762 16.0 282 9.0 26m0 10.6

ubiewl 6228 66.9 3849 92.6 1166 99,6 625 914 5200 69.1 4637 92,9 2933 ,6 24758 91.7

NONUSDG J/ 206 6.7 93 2.2 4 0.3 130 3.1 170 2.9 110 2.3 97 31 810 30

MA 133 3.7 124 3.0 1 0.1 144 3.4 225 3.9 106 2.2 66 2.1 799 3.0

a69 1.7 69 22 1 0.1 64 2.1 242 4.1 130 2.6 31 1.2 663 2.3

hMdw aN 11-1 306 7.4 8 0.6 368 ts 637 109 64 7.1 201 &.4 2252 83

Total 3626 100 4156 100 1192 100 4163 100 6637 100 483 100 3134 100 27010 100

Source: Derived from TRAINTRACK, DSCAC, and NECTRACK Data
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Examining individual ratings, absolute setback percentages were highest among

the more technical AE, BT, GS.NI, and RM ratings. In the less technical HT, MS

and YN ratings, the proportion of ASBs aniong graduates was relatively low. This

difference is probably due to the more difficult curricula of the technical A-schools.

These findings support claims that aptitude test results are better than edu-

cational attainment as an indicator of trainability aid academic success. They also

highlight the importance of controlling for these variables in subsequent analyses.

B. RETENTION AND PROMOTION

Having constructed the sample and categorized A-school performance in terms

of academic setback, post-graduation success "was measured using retention and

promotion rates. By reporting the proporlioni of A-school graduates who completed

their initial obligated service or first-term cinlislinvti, retention rates serve as a

measure of reenlistment. Reenlistment is a dsirable outcome from the Navy's point

of view because it keeps experienced personel ill the service and avoids incurring

the costs of recruiting and training replacenit s.

Table 4.3 presents the retention rates for all A-school graduates in the sam-

ple, arranged by student quality. Overall releti ion ratles are further broken down ")v

graduates who were setback (ASBs) and graduates who were not setback (NONASBs).

Time periods were based on an individual's date of entry into the service. Thirty

months was used because it is less than the tlime required for the initial obligation

of service for everyone in the sample. Forty-five mionths is less than the end of ser-

vice for those with four-year obligations, while i0 montlis is greater than the initial

enlistment obligation of all indii(tidtals ill tlIC i , ip)le. VxCel)t for six-year obligators.

Only the GS.M rating had a high nmile' Of six-yCar obligalors and, not surprisingly,

had the highest 60-month survival rate.
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Due to the low number of total academic setbacks in certain ratings (GSM,

HT, and YN), and the low number of NONIISDG ASBs in all ratings, aggregate

retention rates were examined. Table 4.3 shows that with the exception of mental

category I/I HSDGs, there was no statistically significant difference between overall

ASB and NONASB 30-month retention rates. Controlling for mental category, 30-

month retention rates for all graduates were significantly lower for NONHSDGs.

Controlling for mental category, 30-month retention rates for all graduates

were significantly lower for NONIISDGs. ('ontlrolling for educational attainment,

ASBs in most mental categories had lower relenition rates than NONASBs at 45

and 60 months.

These findings support the claim that non-high school graduates fail to com-

plete their initial service obligations at higher rates than high school graduates.

They also suggest that mental category, al indicator of A-school performance (as

measured by academic setback). may also indicate higher percentages of ASB losses

after the first three years of service.

Promotion, the second measuremenit of post-graduation success, was analyzed

in a similar fashion. Promotion is an imporlant nicastire because it represents the

culmination of numerous accomplishments such as longevity, experience, technical

proficiency, and good conduct. In addition to improving an individual's status

within the Navy's hierarchv, proniotioni also pioides tile individual with monetary

incentives in the form of increased pay and allowaniices.

Table 4.4 shows the percentage of A-school graduates in the sample who ad-

vanced to or beyond paygrades E-4 and E-5 by various periods of time. As in the

case of retention rates, time periods were based onl an individual's date of entry into

the service. For each paygrade-time period colihuiuat ion, overall promotion rates are



TABLE 4.3: RETENTION RATES FOR ALL RATINGS (PERCENT)

Retntion Period

30 Months 46 Montlis 60 Month.

Mental All Non- AD Non- All Non-
Education Cateory Grads ASB. ASBS Grad. ASBs ASS. Grad ASB ASBS

HSOG I / 13 62.1 76.9 82.40 66.8 60.8 66.1" 26.9 20.8 27.20

I/.A 81.9 83.1 81.8 64.5 61.4 64.8 21.8 19.8 22.0

ITTS 80.2 79.4 80.3 62.4 58.9 62.80 23.0 18.9 23.4

IV / V 83.6 82.3 83.7 67.8 66.6 68.0 24.4 10.1 24.9'

Subtotal 61.6 80.2 81.7 64.7 61.2 66.0 24.1 19.8 24.5

NONHSDG 1/fl 63.2 75.5 62.4 43.2 55.1 42.5 15.4 16.3 15.4

IlA 60.6 69.8 59.9 41.3 50.9 40.6 13.9 17.0 13.7

in 66.3 74.6 66.3 44.2 68.2 42.6 16.0 14.9 16."

Subtotal 63.1 8.7 L2 42.8 9.6 2.1 15.1 8.0 0.6

Tot] 80. 79.6 80.2 62.9 60.7 631, 23.4 19.4 23.70

Sndir ale statistical significance at thc .05 le'ei
Source: Derived from TRAINTRACK, DSCAC, and NECTRACK Data
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broken down by ASBs and NONASBs. Aggregate data are presented in Table 4.4.

Promotion rates by individual rating and quality type are given in Appendix D.

For NONASBS, promotion rates for IISDGs were higher than NONHSDGs for

E-4 and 45 months, E-5 and 45 months. Promotion to E-4 by 30 months was the

exception. ASB promotion rates exhibited the same pattern, with the exception

of promotion to E-5 by 45 months. The results also show that among HSDGs in

the sample, NONASBs had higher promotion rates than ASBs, regardless of mental

category.

These findings clearly show that high school degree status is an indicator of

the likelihood for promotion. Since receiving an academic setback in A-school does

not figure in the selection process for promol ion. these findings also suggest that the

variables which contribute to academic setback might also influence the likelihood

of promotion.

Summarizing the relationship between academic setback and success, A-school

graduates in lower mental categories were more likely to be setback prior to complet-

ing their A-school training. Between A-school gradnatioI and 30 months of service,

NONHSDGs tended to separate from the Navy at higher rates than HSDGs, regard-

less of setback status or mental category. After 30 months of service, high school

degree status made no significant difference in retention rates, but retention rates for

ASBs lagged those of NONASBs, except for category IliA individuals. Educational

attainment and mental category were significant in nearly all promotion rates, and

among HSDGs, ASB promotion rates lagged thoe of NONASBs for every promotion

and time period.
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TABLE 4.4: PROMOTION RATES FOR ALL RATINGS (PERCENT)

. m
aa

~[

* ~ a. a ,

Si (licate,- statistical significanice at the .0.5 level for ASBs versus Non-ASBs in
each mental category

Source: Derived from TRAINTRACK, DSCAC, and NECTRACK Data
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C. A-SCHOOL TRAINING COSTS

The final section of this chapter explores the relationship between A-school

training costs and academic setback. As stated earlier, it is desirable for an or-

ganization to be able to measure a program or policy, both in terms of success,

and the cost of achieving success. Keeping in mind that ASBs appeared to have

lower retention rates after 30 months in all mental categories except liA and that

NONASBs had higher promotion rates than ASBs regardless of mental categories,

an interesting question is whether ASBs make an imlportant contribution to higher

training costs.

Ideally, an analysis of the training cost-academic setback relationship would

examine concurrent cost and setback data for the entire training pipelines of each

rating. Unfortunately, one departnienit of NE'Th'.\ISA keeps track of costs and an-

other keeps track of setbacks. Because the two groups use different courses (CDPs)

to define rating pipelines, the data are incoinpatibke for every rating except MS and

Y N. As a result, "ratings" in this section of the analysis are comprised of only those

curriculum courses where both cost data and setback data are available.

A-school training cost data are maintained by the Analysis and Costing Di-

vision of NETPMSA. This division uses financial data from the Navy accounting

system and student data from NITRAS to generate cost data. The data include

full, fixed, and variable costs which reflect the direct and indirect costs of instruc-

tors, support personnel, curriculum materials-and development, supplies, contracts,

and a pro rata share of base operations support colts. The data also include Navy

military pay and allowances for fist ruclors, slipport pcrsonnel, and students. [Ref.

13:p. 11 Annual costs per graduale are broken down Ii" rating and course. The data

represent are the average costs, not the marginal or opportunity costs associated

with A-school training.
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TABLE 4.5: AVERAGE ANNUAL INCREASE (DECREASE) FOR
COST-SETBACK ITEMS (PERCENT, FISCAL 1986-1990)

Rating

AE BT GY.13  liT MS RM YN TOTAL

Fixed Cost per 2.1 2.1 (0.8) (9.4) 6.3 (0.1) 1.3 0.2
Graduate

Variable Cost per 9.1 19.S 5.1 (3.8) 23.7 9.2 8.2 10.2
Graduate

Number of (16.2) (16.9) 31.9 2.0 12.3 (2.8) 1.1 2.1
Graduates

Graduate to (8.3) (2.0) :32.3 (3.1) (7.5) 13.1 17.4 6.0
Attrite Ratio

Setback Rate .5.2 (18.1) 5.02 (0.3) 0.8 (1.5) 3.7 (2.2)

1Fiscal 1987-1990
2Fiscal 1988-1990

Changes in annual costs per graduate were calculated for each rating and

compared to changes in setback rates over the sani period. Appendix E contains

selected cost and setback data by rating for Fiscal 1986-1990. Table 4.5 summarizes

these data by showing average annual chatngcs for each iten of interest over the five-

year period. Once again, it is imlporlant to st icA, t hat these figures do not represent

the entire training pipelines for all rat ilngs.

Table 4.5 shows that fixed cost per grahlnhlc rcmiained relatively unchanged

during the five-year periodl. while \ariahle oI i ,r griiduale increased by over ten
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percent each year. Possible explanations for the cost increases include inflation,

changes in accounting and costing methods, new pay and allowance levels, curricu-

lum length and content, and the use of simulators and other training devices. Un-

fortunately, the available cost data do not allow one to itemize these cost increases.

Thus it is impossible to determine what portion, if any, of these cost increases are

the result of A-school setback policy.

While not included in the available cost data, opportunity costs and marginal

costs warrant discussion. If an individual is setback and eventually graduates, var-

ious opportunity costs may be incurred. One stich cost is the delay in receiving a

trained individual (A-school graduate) by aii operational unit. This delay can result

in involuntary extensions for individuals awaiting replacement, or a particular job

(billet) going unfilled for an extended peric)d of time. Another potential opportu-

nity cost results from restrictions placed on new e(mrollinents imposed because of an

influx of ASBs into later classes.

Since the number of ASBs tends to be smill and t lie marginal costs associated

with remedial work may be of greater concerii. 1Btw these marginal costs associated

with academic setback are minimal because most of the additional resources required

to implement academic setback have already ihec expended during the exhaustion

of remedial efforts. Once a set back has Ieeii awarded aiid a student placed in a later

class, no significant real costs are incurred.

Theoretically, an effective setback policy shoould Hicrease both the number of

graduates and the graduate-to-attrite ration and reduce the high costs associated

with attrition by identifying and awardinig setlbmcks to individuals who ultimately

graduate and recommending attrit ion ecrly eniugh In cases where students will not

graduate.
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Table 4.5 also shows increases in both the total number of graduates and the

total graduate-to-attrite ratio over the five-year period. The total setback rate on the

other hand decreased of over two percent each year. Increased student enrollment,

more selective screening of entrants, less difficult (or more comprehensible) curricula,

or the degree of leniency by ARBs and commanding officers .could have influenced

the larger number of graduates, as well as die impro'ed graduate-to-attrite ratio.

Any combination of these scenarios might also have contributed to the lower setback

rates.

Graduate-to-attrite ratio was included in Table 1.5 because attrition is much

more costly to the Navy than setback. Of (cotise. a student who was setback and

subsequently attrited reprscts the lighet co-t to the Navy, since both setback

costs are incurred and no graduaie is produced.
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V. CONCLUSIONS AND
RECOMMENDATIONS

The purpose of this thesis was to analyze the implications of A-school academic

setbacks for retention, performance and training costs. This was accomplished by

developing a data set that merged portions of the Enlisted Training and Tracking

(TRAINTRACK) File, the Special Cohort Accession and Continuer (DSCAC) Files,

and the Navy Enlisted Classification Tracking (NiC'(_'TRACK) File. In addition, a

literature review was undertaken to provide a summary of available information on

factors that influence academic performance, the validity of academic performance

as an indicator of occupational success, the relationship between A-school and Navy

attrition, and various cost evaluation techniques. The data set was analyzed by

identifying A-school graduates who vere set back. al(l coin)aring their retention and

promotion rates to graduates who \were not st hack. Finally, using cost data and

setback data provided by the Naval Education and Training Program Management

Support Activity (NETPMSA), the types and iiiagniiude of costs associated with

academic setback were explored.

A. CONCLUSIONS

The following specific conclusions are drawn from the results of the study:

1. In the aggregate, mental category was a good indicator of academic setback

for A-school graduates. However, the nulber of A-school graduates who were

setback represented a small prol)ort ion (7.2 percent ) of all A-school graduates.
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2. The proportion of ASBs who were retained in 30-months was not significantly

different than the proportion of non-ASBs. It was significant in 45- and 60-

month retention rates for HSDGs in mental categories I/I and IIIB. However,

this was not the case for liA HSDGs who represent 21.7 percent of all grad-

uates in the sample and are highly sought after by Navy recruiters.

3. Regardless of mental category or time p('Uiod. promotion rates for HSDGs who

were setback were less than proinotion rates for those who were not setback.

The differences in these promotion ratcs ranged from 5.4 percent (mental cat-

egory IV/V, E-5 by 45 mont!us) to ](.1 percent (mental category I/I, E-56

by 60 months).

4. Based on the small proportion of A-school graduates who were setback, and the

overall absence of any statistically significaiit disparity between the retention

and promotion of setbacks and non-setbacks. the Academic Review Boards

appear to identify people who benefit fromn academic setbacks.

5. Unfortunately, one department of NETIPNISA keeps track of costs and another

keeps track of setbacks. Becauise the two groups use different courses (CDPs)

to define rating pipelines, the da a arV iinoiipatiblc for every rating except

MS and YN.

B. RECOMMENDATIONS

The following recomnendal ions are acd tl upout lhe results of this thesis:

1. Utilize procedures similar to thlof, in th i, thsis to expand this analysis to

include more ratings, longer timi perliolk. aid other demographic characteris-

tics that are highly correlated to AS\.AI test scorcs (i.e., racial/ethnic group

and gender).
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2. Continue to evaluate prerequisite skill traiiing for Navy A-schools that have

high setback rates. Ensure that feedback from Academic Review Boards are

included in this evaluation.

3. Evaluate the completeness and usefulness of cost data entered into NETPMSA

data bases. Ensure that the courses (C1)Ps) that are used to define ratings

are those promulgated by CNET and are being used consistently by different

divisions within NETPMSA.

4. Develop a cost element structure (('ES) for Navy A-school training that in-

cludes provisions for setback and attritions. atid use this CES to guide the type

of the cost data collected on A-.chool training.
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APPENDIX A
Rating and A-School Description

R ATI NG OCCUPATIONA I. APTITUDE COMPOSITE LENGTH
5(101.FIEI)D QUALIFICATIONS' (DAYS)

AE - Aviation Aviation
Elect ricianl's Maintenianlce AR + 21M1 + GS

N 'Weapons = 196 152

13T - Boiler Marinle MIN + AS 92 (4Y0)
Tulcialim Etiiecri ig = 96 150 (6Y0O)

GSNIl - ("a-' Nialrin AR + N1 + El 153 (4Y0)
TI i II rh Eng' I IIering ( +GS = 204 178 (6Y0)

l 111-111l Ship VE + MNC + AS
TC(hnliciali Maliltenlanlce = 1.58 60

MSNes- Lngki~ ics YE + AR
~ ~i miiiS9 47

RM N!1-1(110111,11 Conlimunilicat ionl,, \E + IN + CS
= 147 89

N ~oliall Adiniinist rationl VE + NO + CS

= 160 49

.I lld" (anp~i ;re coihi ~iat ions of individuial ASVAI3 subtests. The ten subtests
ar, (-,iralr Scieicr, (GS), Artlit iiliic lcasonitig (AR), Work Knowledge (WK), Paragraph Corn-
proh~wrnjn (P('), iNuiirica) Operations (NO), Coding Speed (CO), Auto and Shop Information

(AS. Mt I Nnwlcgc MN) MehancalComprehension (NIC), and Electronics Information (El).
Ve'rlal Conipolic (VE) is a combination of the WK( and PC subtests.

I YC) - four-\ea r obligalor WY0 - six-ycar obligfator

Smnr: U.S. Navy Enilisted Transfeir Manital



APPENDIX B
Status of A-school CDPs (Fiscal 1980-1984)

RATING CDP COURSE DEACTIVATION
TYPE' DATE

1: (i216 A P SEP 1990
62:15 AP FEB 1987
6515 Al ACTIVE

BT 62G0 AP ACTIVE
6.186 Al ACTIVE
6189 A I DEC 1982

GSV 606B A P ACTIVE
60GiY :\ 1 OCT 1983
6 1OP A1 APR 1986
6513 A P OCT 1980
i5l. AP OCT 1980
65.15 AP OCT 1980
8562 AP JAN 1981
8563 A l OCT 1983
8561 A l OCT 1983
8365 A I OCT 1983

liT 6106 AI NOV 1981
6119 :\ 1 MAY 1987
6120 A I ACTIVE

li I NOV 1981
6 51T U INOV* 1981

MS 6i125 UI NO\ 1981

RM 61.1 A] SEP 1984
6350 AIP OCT 1980
6352 AP MAY 1984
6380 AI SEP 1984
6:181 A] SEP 198.1

YN 6057 A I ACTIVE

\ I'- Vlh.Ic, I'tr-,;i alory School
.AI -I1, ij ,ird Mkill 'rninmii . Enlisted
(1 -Skill Irogrsion Training. Enlisted

So,',,: Office of CNTT. llemlphis. Tenwssce
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APPENDIX D
Promotion Rates by Individual Rating
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APPENDIX E
Cost and Setback Data by Individual Rating

Fiscal Year Average

Rating -AE Increase
(Decrease)

1986 1987 1988 1989 1990

Fixed Coat 883 3339 2213 3002 4161 2.1
per Graduate ($)

Variable Cost per 9526 9265 9796 12085 12974 9.1
Graduate ($

Number eo Graduatae 4265 3065 2883 1389 1496 (16.2)

Number of Attrite 427 442 380 369 222 (12.0)

Graduate to Attrite 10.0:1 6.9:1 7.6:1 3.8:1 6.7:1 (8.3)
Ratio

Setback Rate () 21.0 22 0 23.0 47.0 42.0 5.2

CDPs 6218 6218 6218 6615 6515
6235 6515 6515
6615

Fiscal Year Avege
Annual
Increase

Rating. BT (Decrease)
(,:)

1986 1987 1988 1989 1990

Fixed Cost 2900 3340 2757 2652 3138 2.1
per Graduate ($)

Vanable Coat per 5669 7563 8962 8937 9973 19.8
Graduate ($)

Number of Graduates 3173 2346 1988 1542 1029 (16 9)

Number of Attrites 431 223 326 342 162 (16.2)

Graduate to Attrlte 7.4:1 10.5:1 6.1:1 4.5:1 6.8:1 (2.0)
Ratio

Setback Rate 9 90.0 80.0 43.5 33.5 17.6 18.1

CDP$ 6260 6260 6260 6260 6260

6486 6486 6486 6486 6486

1.3



Fisca YearAverage
Annual

Rating - GSM Increase
(Deease)

WI,
1986 1987 1988 1989 1990

Fixed Coat 941 6173 4366 4284 6011 (008
perGraduate ($) ___ ___ _____ _ _____

Variable Cost per 1826 14121 15679 16496 16296 (5.1
rauate (S) I_ _ _ _ __ __

Number of Graduate@ 269 317 685 509 649 34.9

Number of Attbit.. 5 66 111 127 68 2.3

Graduate to Attrit. 61.8:1 6.7:1 5.0:1 4.0:1 11.2:1 32.2
RatioII

Setback Rat. wi' 37.0 NA 32.0 32.6 22.0 (5.0p'

CDP* 606B 614W 614W 614W 614W
614T 614T 614T 614T

6720

Fiscal Year Average

Increase
Rating -HT (Decrease)

______________ 1966 1987 1988 1989 1990

Fixed Cost 3008 1741 2082 1743 1872 (9.4)
per Graduate (S)

Variable Coot per 6741 5679 5899 6878 5714 (3.8)
Graduate (S

Number of Graduates 929 1203 912 843 1005 2.0

Number of Attrites 64 67 68 28 79 1 6.9

Graduate to Attrite 14.5:1 18401 15.7:1 30.1:1 12.7:1 (3.1)
Ratio I11

Setback Rate () 1.0 1 0.0 0.0 0.0 0.0 (03

CDPs 6119 6120 6120 6120 6120
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Placel Year Average
Annual

Rang - MS In-eas
(Decrease)

(SI)
196 1987 1988 1989 1990

Fted Cost 1074 964 972 958 1346 6.3
per Graduate (8_

Variable Cost per 2226 2807 2760 3098 4334 23.7
Graduate ($) 1

Number of Graduate& 1699 2366 3231 3382 2537 12.3

Number of Attrites 160 278 314 209 843 28.6

Graduate to Attrit 10.6:1 8.6:1 10.3:1 16.2:1 7.4:1 (7.6)
Ratio

Setback Rate (%1 7.0 22.0 23.0 18.0 10.0 0.3

CDPs 6125 6125 6126 6126 6125

Fiscal Year Average
Annual

Reting - RM sIncrease
Ratig-RN(Decrease)

1986 1987 1988 1989 1990

Fixed Cost 2524 2403 2601 2722 2426 (0.1)
per Graduate (S)

Variable Coet per 5347 7042 7478 7259 7318 9.2

Graduate ($)

Number of Graduate@ 2677 2109 1978 2106 2378 (2.8)

Number of Attrites 646 632 647 470 317 (10.5)

Graduate to Attrito 4.9:1 3.3:1 3.1:1 4.5:1 7.5:1 13.3
Ratio

Setback Rate (%) 33.0 390 42.0 20.0 27.0 (1.5)

CDPs 811E 611E '611E 611E 611E

.-15



cal Year Average
Annual

_ _ - Increase
Rating -YN (Decre&)

196 197 168 1969 1990

Pied Cost 1684 1762 1843 1521 1772 1.3
per Graduate (S)

Variable Coat per 8304 6014 5773 4059 4388 8.2
Graduate ($)

Number of Graduatee 1142 1489 1432 1148 1193 1.1

Number of Atlites 139 213 280 132 6 (9.5)

Graduate to Attrite 8.2:1 7.0:1 5.1:1 8.7:1 13.9.1 17.4
Ratio

Setback Rate (M) 1.0 0.0 6.0 27.0 16.0 3.7

CDP* 6067 6067 6067 6067 6067

- , m u m mm m mm mmm mm mm m=m m -m m
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